ing world

SGS Modeling for
Puchack Wellfield
Superfund Site

October 2008

Objectives

How will variations in withdrawals from
major well fields affect the advective
movement of the plume?

How will uncertainty in hydraulic
parameters affect the movement of the
plume?



porlando
Sticky Note
Refer to EPA
No USGS concerns


Work to Date

Gathered and stored monthly water-use
and water-level data for 2001-2007

Converted April 2001 steady-state model
to a 84 month transient model

Calibrated transient model focusing on
storage coeffients

Created and analyzed hydrographs and
residual plots of model results

Steady-state model ient model
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Remaining

Acquire location map with present position
of 100 microgram per liter chromium plume
Transient Particle Tracking

Evaluate sensitivity of direction and travel
time of GW to:

Pumping Variability

Parameter uncertainty

Determine affect of pumping
variability on advective movement
of plume

« Look at water use over time to assess usage
patterns

« Run various pumping scenarios using key
locations in well fields
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Water Use in Pennsauken Twp and Vicinity 2001-2007
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Observations

Graphs show

« Merchantville-Pennsuaken withdrawals
relatively consistent

» Camden withdrawals are more variable.

« Several shifts occurred around 2006

Morris well field shifted north
Increased Park Ave pumpage
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Water Use in Pennsauken Township and Vicinity, July 2004 and 2007

&

MPWC & Jul-04 |
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Water Use, in million gallons per month

Well Field

Scenarios

Two initial scenarios could be based on
observed changes/shifts in withdrawals

+ Increase in withdrawals from Park Ave begins
in 2006 along with decreases from Marion
and National Highway

« Shift from Morris South field to Morris field
north of Pennsuaken Creek.

Additional scenarios would be based on

more hypothetical changes.




Sensitivly o
ioawf'f'c/& p %A’mys

stl allin-

pomp %?5
with dﬂlﬂ 7
Ts Ve breave

(YMQ. j’(%m A /S“/#/J Yes* —no.

Determine how parameter
rtainty affects plume

he mode
ised for <
ter sensitivity
similar and the p
previous study will be appli
e created of plume m

1ed during th
t model parameters.
/ement using the various

elineate contributing areas to the Puch Field

Pararn changes us
Decreasod value to
maximum 5-foot change in head produce a maximum 5-foot Figure
idalvalue __atany madlcoll_____chango nhead tany modol ol pur
Changed value Percentchange  Changed value Percent change
o T

Increased valuo to produce &

Model-layer
designation

A-l

A-2a, A-2b
C-2a1
A-a, A-3b
A-3c

50
60
100
130
130, 250

77

0

178

153
160, 304

C-1

Q467 =0.01
4
01-0.06
05615
5
6
10
13
13

MK 3%
36
A3-08a
4313
63
2n
200
260
3K

28
0.0039-0.0234
0.0235-0.235

0002828 00034-33.9

d5-14
788
7.88

58-18.1

0.10.3

D0025-28

D0034-33.9

@ar‘/ Y
W\-& ”A":’ ~he uu,;[
A/

/| olid neC cae pomp ¥est
Nf/sy‘zﬁg diein ﬁ/—z/m VAR

! a/fh ‘vlt! Jg\érmme



DRAFT

EXPLANATION
Extent af che nmeum
I Pucheck aite

Seernig the atute of water lavel = the Lowor
Potomas # artan-Magothy eguder Cantaur
ey al i fanl Diaban s wes el
PATHUNES FROM CHROMUM PLUME
TO DISCHARGE AREAS Tresltresm
yoars
—0-20
— Geeatar than 20
PUBLIC-SUFPLY WELLS -Siae 5 varsbe
Taned on pumpape Pumpage b miler
Gelors put e
o 0.0

O 100420
QO zo1-x0

O so1am




USGS Modeling for
Puchack Wellfield
Superfund Site
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Objectives

¥ How will variations in withdrawals-from
major well fields aftect the advective
movement of the plume?

» How will uncertainity in hydraulic
parameters affect the movemént of the
plumeg?
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Work to Date

» Gathered and stored monthly water-use
and water-level data for 2001-2007

» Converted April 2001 steady-state modsl
ic a 84 month transient mode!

# Calibrated transient model focusing on.
storage coeffients

» Created and-analyzed hydrographs and
residual plots of medel results
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Sirhulation.of potentiometric surface and rasiduals
in the Middle aquafer of the. F PRM, April 2001
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Simutation of potentiometric surface:and residuals.
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Tasks Remaining

. | | sw )
» Acquire location map with present position // F] ' O '{);0[’)
of 100 migrogram per {iter chromium plume:

» Transient Particle Tracking : Mm B
& Evaluate sensitivity of direction and travel %jj‘ i fidi _ ; C ' m
time of GW to: ' Lﬁ - y '

1. Pumping Variability

‘2. Paramegter uncerainty

Determine affect of pumping
variability on advective movement
of plume

.+ ook atwater use cver time'to assess usage
patterns

s Run varigus pumping scenarios using key’
Iocations.in well figlds
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Observations

'+ Graphs show
« Merchantville-Pennsuaken withdrawals
relatively consistent
« Camden withdrawals are more variabie.
« Saveral shifts occurred around 2006
» Morris well figld ‘shifted-north
. I'nc_reé_séd Park._.A:\.re' pumpage
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Scenarios

» Two initial scenarios could be based on
-abserved changes/shifis in withdrawals
» Incréase in withdrawals fror Park Ave begins
in'20086 along with decreases.from Marion
and Natignal Highway
» Shift frém Morris South'field to Mortis field
north of Pennsuaken Creek.
» Additional scenarios would bie based on
more hypothetical chaniges.
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Determine how parameter
uncertainty affects plume
movement

= Propose using approach simlar 1o that used 1o détarmine alfects of
paramelsr uncedanty on eontibuing areas tsing an earfier version
of thie Penngaiken flow modet (SIR 2004-5101 ) )
= Forthat study each parametsrwas increased and decreased until
heads charifed mpre than.5 {t at a'single ¢ail in the model,
Seetably o nex stide- )
Because the madels are diffenent thé}same-é:arama;er_ valUes can
nel be-used lar sensitivily, Howeawvsr, instead of rafunning all the
paramelar sensitivity determinations: we can assurng the net alfect
will besimilar and the parcent changes déatermiced duting the ’
‘previous study wilt e appilied to curfent madel paramaters.
= Plotmaps will ha created of plume movement Using the variows
‘paramater-values: o :
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